Introduction
Medical students are found to have more psychological problems associated with various stressors than those from other academic areas, 1,2 and 80% of their stressors were reported to be related with academic stresses from the competitive environment of medical school. 3, 4 When students are exposed to academic stress for a long period, they often express depression, anxiety, aggression, or anger [5] [6] [7] [8] and this goes under the influence of physical and psychological burnout accompanying frustration, exhaustion, fatigue, helplessness, and cynical attitude. 9 , 10 Freudenberger 11 who firstly introduced the concept of burnout recognized the importance of personality. Generally speaking, those with high burnout syndrome are characterized as introvert, sensitive, empathetic to others, highly dependent on others' affection and recognition, and excessively identifying themselves from others. [12] [13] [14] Maslach and Jackson of Maslach Burnout Inventory 15 also emphasized the significance of personality that interpersonal traits such as intrinsic characteristics and social supports are more fundamental than physical and environmental factors. For example, Jacobs and Dodd 16 emphasized the influence of negative temperament on the academic burnout using college students. That is, some experience burnout symptoms, however, others show resilience to it under the same highly stressful circumstances. Therefore, personality variables rather than the extrinsic environments for predicting burnout need to be investigated.
There are many association studies between burnout and personality traits using extroversion, [17] [18] [19] [20] openness to experience, 21 and neuroticism, 20, 21 however scarcity of research regarding the causality between personality and academic burnout is provided. In addition, there are few studies for prevention or intervention for academic stress or burnout focusing on the possibility of personality changes or character development suggested by Cloninger's biopsychosocial personality model. 22 Unlike others, the Temperament and Character Inventory (TCI) is a personality assessment measuring temperament dimension which determines automatic reactions to external stimuli involving involuntary unconscious processes, along with the character dimension influencing personal and social effectiveness by insight learning about self-concept. 22 Temperament dimensions are composed of novelty seeking (NS), harm avoidance (HA), reward dependence (RD), and persistence (PS). NS is a personality trait associated with exploratory excitability in response to novel stimuli, and HA is associated with behavioral inhibition in reaction to dangerous or abhorrent stimuli. RD is a tendency to respond remarkably to signals of social reward, and PS is a tendency to maintain the behavior with intermittent reinforcement. Character dimensions are comprised of self-directedness (SD), cooperativeness (CO), and self-transcendence (ST). SD identifies the self as an autonomous individual, CO understands the self as integral of humanity, and ST considers the self as an integral part of the universe as a whole.
Several studies have investigated the relations between TCI traits and burnout. HA was associated with burnout positively, and SD and CO negatively. [23] [24] [25] [26] [27] In addition, NS also predicted the burnout positively and PS negatively. 24 It was also reported that those with higher PS and HA are highly vulnerable to burnout. 28 Although correlations between personality traits and burnout were revealed in previous studies, researches on the influences of psychological factors explaining its resilience, prevention, and treatment were not satisfactory. Since the temperamental vulnerability to certain mental disorders or psychological burdens were shown to be intervened by character development, 22, 29 academic burnout and other related psychological problems could be prevented in advance. Some researchers investigated resilience and treatment on burnout using TCI 30, 31 and a wellbeing coaching program enhancing the happiness and wellbeing based on it, 32 but it was not suggested for medical education. The psychological and emotional wellbeing of medical students and quality of future doctor-patient relations were reported to be influenced by academic stress and burnout, repeatedly.
For that reason, we examined the effects of temperament and character dimensions on academic burnout including emotional exhaustion, cynicism, and inefficacy in Korean medical students. Possible causalities between personality traits and academic burnout were investigated with regression analysis and latent profile analysis (LPA). This study would shed a light on the intervention of burnout for efficient and person-centered medical education.
Materials

Participants and procedures
A total of 184 participants of the School of Korean Medicine in Busan metropolitan area were recruited for the present study, and 178 students (90 males and 88 females) completed the Cloninger's TCI and Maslach Burnout Inventory-Student Survey (MBI-SS). This study was approved by the Institutional Review Board of relevant institution (KMEDIRB2013-01), and all participants provided written informed consent forms for the study. Temperament and character traits were measured at the beginning of the semester and the burnout was measured around the final exam when academic stress and burnout is at the highest level. 33 
Methods
MBI-SS
Burnout was measured using the MBI-SS 9 which was implemented by Schaufeli et al 9 for university students. The MBI-SS measures three dimensions of burnout with 15 items on a 7-point Likert scale [ranging from never (0) to everyday (6) ]. Emotional exhaustion (5 items) and the cynicism (4 items) subscale reflects detachment and distance from the school itself, and efficacy (6 items) subscale is related to both social and nonsocial aspects of academic accomplishments and refers to the individual's expectations of continued effectiveness at school. In the present study, efficacy scores were transformed into the inefficacy subscale by reverse coding consistent to the original MBI developed by Maslach and Jackson. 15 Total burnout is a sum of all three subscales of emotional exhaustion, cynicism, and inefficacy. Cronbach's alphas for the total burnout, exhaustion, cynicism, and inefficacy were 0.875, 0.931, 0.908, and 0.852, respectively.
Cloninger's TCI
Cloninger's TCI includes two-interrelated domains of temperament and character. Temperament traits reflect biases in automatic responses to emotional stimuli involving involuntary rational processes, whereas character traits depict differences in higher cognitive functions underlying a person's goals, values, and relationships. 22, 34 The temperament dimensions consist of NS (characterized by exploratory excitability, impulsiveness, extravagance, and disorderliness), HA (anticipatory worry, fear of uncertainty, shyness with strangers, and fatigability), RD (sentimentality, openness, attachment, and dependence), and PS (eagerness, work-hardened, ambition, and perfectionism). 35 The character dimensions were composed of SD (characterized by purposeful, responsible, resourceful, and selfaccepting), CO (empathic, helpful, forgiving, and tolerant), and ST (contemplating, idealistic, spiritual, and transpersonal).
The Korean version of the TCI-Revised-Short (TCI-RS), a 140-item self-report questionnaire, asks individuals to rate each item on a 5-point scale (0 = not at all to 4 = very true). The internal consistencies of NS, HA, RD, PS, SD, CO, and ST were reported as 0.83, 0.86, 0.81, 0.82, 0.87, 0.76, and 0.90, respectively. 36 
Statistical analysis
The significance of sex difference was examined with t test in age and subscales of TCI and MBI-SS, and with Chi-square in education level and school years. Pearson correlation analysis was used to establish the relation between subscales of TCI and MBI-SS. Multiple stepwise regression analyses were conducted to find personality traits explaining subscales of MBI-SS. First, age and sex were introduced (Model 1), and then seven TCI subscale measures were added as the final model (Model 2). The inclusion criterion for entering in the model was p < 0.05 associated with the F-statistic.
LPA was employed to explore the latent subgroups of academic burnout using MPlus 5.21 (Muthen & Muthen, Los Angeles, CA, USA). 37 The LPA is an empirically driven model derives hidden subgroups of people based on similar characteristics 38 from observed continuous variables (e.g., the 3 subscales of MBI-SS). The final number of latent classes is not generally determined prior to analysis the same as the Kmeans clustering method. While an observation is a number of classes with certainty in the K-means clustering technique, LPA estimates the probability that any observation falls into a class. The number of classes is determined through comparison of posterior fit statistics: models are estimated with classes added repeatedly to determine which model is the best fit to the data until the additional one no longer produced a significant improvement in model fit statistics.
The criteria of model fit are as follows: 39 (1) the smaller the Baysian information criterion (BIC) and adjusted BIC, the better the model is; (2) the smaller the p value of Vuong-Lo-Mendell-Rubin likelihood difference test (VLMR) or Lo-Mendell-Rubin likelihood difference test (LMR), the better the model is; and (3) entropy index was used to examine the distinctiveness of latent classes identified, assuming higher than 0.8 as good. 40 After determining the number of latent classes, profile analysis was conducted with seven personality factors to elucidate significant differences among extracted latent subgroups from the LPA.
The data are presented as means and standard deviations or frequency as percentage. All analysis were performed using IBM SPSS Statistics 20.0 for Windows (IBM, Armonk, NY, USA) and MPlus 5.21 (Muthen & Muthen, Los Angeles, CA, USA) 37 and p values of 0.05, 0.01, and 0.001 were used for significance.
Results
The demographic characteristics of participants are shown in Table 1 . There were significant differences in age (t = 3.626, p < 0.001) between male and female participants, but not in school year Table 2 , and there were no significant differences except ST (t = −2.302, p < 0.05) between male and female.
The correlation coefficients between subscales of TCI and MBI-SS are presented in Table 3 . Three of four burnout scales (e.g., exhaustion, cynicism, inefficacy, and total burnout scales) except for cynicism showed positive correlations with the scores of HA. All four burnout scales showed negative correlations with the scores of SD. RD and PS were negatively correlated with inefficacy scale and CO was negatively correlated with cynicism and total burnout scales. NS and ST did not show significant correlation with all MBI-SS subscales.
To further analyze the effects of personality traits on academic burnout, stepwise regression analyses were performed. Demographic variables including sex and school year were introduced in Model 1 (Step 1), and all seven personality variables of TCI were added in Model 2 (Step 2). Table 4 reported here was the full model after sex, school year, and all seven personality traits of TCI were included.
We found that sex and school year did not explain any burnout scales. Inefficacy and burnout total scales were negatively associated with SD; that is, those who are more purposeful and responsible feel more efficient and have less burnout. Emotional exhaustion scale was positively associated with HA; that is, those who are more fearful and shy feel easily exhausted in emotion. With respect to the cynicism, CO and NS showed negative and positive association with it, respectively; that means less empathic and more impulsive people tend to express a cynical attitude.
The LPA identified three latent academic burnout subgroups as the best solution (Table 5) , and three BMI-SS subscale scores of high, middle, and low latent burnout subgroups are presented in Fig. 1 . The three-latent subgroup model (3-class solution) fits the data significantly better than the two-class solution and not worse than the four-class solution considering the smaller BIC and adjusted BIC, the smaller p value of VLMR and LMR, and the greater entropy.
The significant differences of personality traits among three latent burnout subgroups were analyzed with pro- file analysis (Fig. 2) , and there were significant differences between three latent academic burnout groups. The TCI seven personality profile of the three latent burnout subgroups was not flat (Greenhouse-Geisser correction, df = 4.158, F = 139.768, p < 0.001) and the interaction of the three groups was significantly different as for the parallelism (Greenhouse-Geisser correction, df = 8.316, F = 2.307, p = 0.018).
Discussion
The current study investigated the effects of personality traits on academic burnout in Korean medical students. For this purpose, we measured the Cloninger's TCI to assess temperament and character aspects at the beginning of the semester and the BMI-SS for burnout symptoms at the end of the semester. HA and NS of the temperament domain were found to be susceptibility factors, and SD and CO of the character domain acted as protective factors for academic burnout. In addition, three latent burnout subgroups were identified and the personality profiles of the three latent burnout subgroups were significantly different. Levels of NS and HA temperament were found to be lower and those of SD and CO were higher than the cohort population in Korea. In addition, the differences of ST between male and female ( Table 2) is common in Eastern countries. 33 These personality characteristics of Korean medical school students suggest that they are independent and reliable hard workers with empathic and kind minds. However, this study also disclosed that even students with healthy personality characteristics could be inclined toward burnout syndromes when they are exposed to the challenging and competitive medical school for a long period of time, particularly with higher NS and HA in temperament and lower SD and CO in character dimension (Table 4 and Fig. 2) .
Therefore, there is a need for screening temperament and character dimensions when the students are enrolled in medical school, and providing person-centered prevention programs for improving self-awareness and reflectiveness and helping communication skills with colleagues. These would achieve a more mature and healthy medical school environment which is resilient to academic stress and maintaining high academic efficacy.
It was identified that lower scores of SD and CO and higher scores of HA and NS were correlated with greater academic burnout of students regardless of sex and age. Regarding subscales of MBI-SS, inefficacy was predicted by lower SD, and higher exhaustion was associated with higher HA. In addition, cynicism was characterized by the combination of higher NS and lower CO. These findings regarding total burnout are consistent with previous studies, 24, 25 that lower SD and CO and higher HA scores are related with personality disorders and other mental disorders. [41] [42] [43] [44] People with high HA would often display pessimism, be easily fatigued and fearful or anxious, causing emotional and physical exhaustion. In addition, students with low CO would demonstrate a hostile, biased, and opportunistic attitude to others and it is difficult for them to engage with others in medical school. 45 It is difficult for those with low SD to do their best for a long term goal and show a self-accepting and ordered attitude, ending in inefficacy at medical school. Taking all these together, those with personality traits of low SD and CO and/or high HA would face uncertainty and much stress in everyday life of medical school, and would easily succumb to chronic stressful situations and become exhausted physically and emotionally, resulting in academic burnout at medical school. 45 As for the subscales of academic burnout, cynicism was predicted by the combination of low CO and high NS. People with high NS were described as exploratory, excitable, impulsive, and irritable, and could not tolerate the routine and simple work. In the highly competitive and strict environment of medical school, students should demonstrate reflective, stoic, reserved traits to achieve good grades which are the opposite traits to those of high NS. In addition, those with low CO like to criticize others and act alone rather than to empathize and work together. Combined with high NS traits, lower cooperative people might keep a distance from others' troubles and be less cooperative, resulting in a cynical attitude.
On the contrary to our results of CO, research using Japanese residents in medicine showed that those with higher CO are vulnerable to academic burnouts, 46 which is inconsistent to the majority of previous researches. There might be various ways to interpret these results and one of them could be a different perspective from the collectivistic versus individual society. In a highly collectivistic society such as Japan, emphasizing the cooperative attitude toward others by social learning and being highly cooperative means that they are very sensitive to others' difficulties and could not ignore them, which leads to helping others despite having their own work. This finding should be explored thoroughly in future studies whether the sociocultural differences modulate the effects of CO, and the CO is the protective or aggravating factor for academic burnouts in Western and Eastern countries.
The limitations of the present study are as follows. First, the individuals in this study include a small number of Korean medical students and this might prevent the generalization of the present findings. Since the level of CO might have different modulating effects depending on the culture, further studies should be followed using different cultural backgrounds and larger sample sizes in order to illuminate the universal traits. Second, the present study only focused on personality factors of temperament and character as causes of academic burnouts. Other variables affecting academic burnouts should be explored to understand the causal relationships such as emotional and psychological status.
The present study is the first article to examine the effects of temperament and character traits on academic burnout using regression analysis and LPA with a Korean sample of medical students. Personality traits such as high HA of temperament and low SD of character play important roles in academic burnouts. Interventions focusing on vulnerable temperament and character development should be considered for the well-being of the medical students to prevent academic burnouts.
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